A study  guide  for  the  film 

SONIC  BOOM 


Subject  Area:  General  Science;  Physical 
Science  - sound  energy 
Length:  6 minutes 
Grade  Level:  SH,  College 

CONTENT 

This  animated  film  describes  the  movement  of 
sound  as  a succession  of  waves  of  compressed 
air.  It  shows  how  the  compressions  expand,  first 
when  the  sound  source  is  not  moving  and  then 
when  it  is  moving  at  different  rates.  When  the 
source  is  finally  seen  moving  at  a supersonic 
speed,  we  see  that  it  is  followed  by  a conical  per- 
cussion wave  that  creates  a loud  cracking  boom 
as  it  passes  over  a region. 

OBJECTIVES 

Students  viewing  the  film  will: 

• Understand  the  cause  of  a sonic  boom  pro- 
duced by  a sound  source  moving  faster  than  the 
speed  of  sound. 

• Describe  sound  wave  patterns  produced  by  a 
sound  source  moving  slower  than  the  speed  of 
sound. 

• Describe  the  sound  wave  pattern  produced  by 
a stationary  sound  source. 


and  no  boom  at  all  when  the  plane  is  traveling 
just  slightly  under  supersonic  speed.  Why  isn’t 
there  a small  boom  in  the  latter  case?  At  sub- 
sonic speeds  the  air  flows  smoothly  over  the 
surfaces  of  the  plane.  (At  supersonic  speed  the 
air  piles  up  along  the  leading  edges  of  the  plane 
to  form  a compression  or  shock  wave.  It  is  this 
shock  wave  that  is  heard  as  a boom.) 

Discuss  why  aycompression  or  shock  wave 
should  be  hpac(^^4s  being  so  radically  different 
from  the  sou'nd  producing  it.  (There  is  a jump  in 
air  pressureT as  the  shock  wave  passes  over  the 
observer.) 

Does  the  shock  wave  become  stronger  as  the 
supersonic  speed  increases?  Why?  Is  the  shock 
wave  stronger  from  a large  plane  than  from  a 
small  plane?  Why?  Is  the  boom  from  a low  flying 
plane  louder  than  from  a higher  flying  plane? 
Why? 

Why  are  there  laws  governing  where  and  at 
what  heights  supersonic  flights  are  allowed? 

RELATED  TOPICS 

Have  students  research  the  Doppler  Effect. 
How  is  this  related  to  sound  waves  produced 
from  a sound  source  moving  slower  than  the 
speed  of  sound? 


DISCUSSION 
Before  the  film 

Ask  if  any  students  have  ever  heard  a sonic 
boom.  Have  them  describe  the  phenomenon 
they  heard.  Try  to  elicit  whether  they  heard  the 
sonic  boom  before  they  heard  the  sound  from 
the  source. 

After  the  film 

Discuss  why  there  should  be  a large  boom 
from  an  aircraft  traveling  at  supersonic  speed 


Have  students  investigate  the  Concorde.  How 
have  countries  served  by  flights  of  the  Concorde 
regulated  the  Concorde’s  flight  path?  How  have 
these  countries  regulated  the  speed  at  which  the 
Concorde  may  fly  over  populated  areas? 
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